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An image-coding format converting apparatus comprising 
an EMPEG2 image decoder 30, a resolution/frame rate 
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APPARATUS AND METHOD FOR CONVERTING 
SIGNALS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an apparatus and 
method for converting signals. More particularly, the inven 
tion relates to the technique of converting a signal encoded 
in the ?rst format, into a signal encoded in the second 
format. 

[0002] FIG. 1 shoWs a conventional apparatus for con 
verting an image-coding format. The apparatus is designed 
to convert an input bit stream of image codes into a bit 
stream of a different image-coding format. More speci? 
cally, the image-coding format converting apparatus of in 
FIG. 1 converts an input bit stream of MPEG2 (Moving 
Picture image coding EXperts Group: ISO/IEC13818-2) 
image codes, into a bit stream of MPEG4 (ISO/IEC14496-2) 
image codes. 

[0003] In the image-coding format converting apparatus 
shoWn in FIG. 1, an input bit stream of MPEG2 image codes 
is supplied to the MPEG2 image decoder 210. 

[0004] The MPEG2 image decoder 210 decodes the input 
bit stream of MPEG2 image codes, in accordance With the 
MPEG2 image-decoding scheme, thus generating an image 
signal. The image signal is input to the resolution/frame rate 
converter 211. 

[0005] The resolution/frame rate converter 211 converts 
the image signal to an image signal that has different 
resolution and frame rate. The signal the converter 211 has 
generated is supplied to an MPEG4 image encoder 212. It 
should be noted that the converter 211 reduces the resolution 
of the decoded image signal to half the original value in both 
the vertical direction and the horiZontal direction. 

[0006] The MPEG4 image encoder 212 encodes the image 
signal supplied from the resolution/frame rate converter 211, 
in accordance With the MPEG4 image-encoding scheme, 
thereby generating an MPEG4-encoded bit stream. The 
MPEG4-encoded bit stream is output from the image-coding 
format converting apparatus of FIG. 1. 

[0007] The MPEG4 image encoder 212 detects a motion 
vector from the image signal generated by the MPEG2 
image decoder 210 and predict a motion from the motion 
vector, in the same Way as in the ordinary encoding process. 

[0008] The amount of data processed to detect the motion 
vector in the course of encoding the input image signal 
occupies about 60 to 70% of all data processed in the 
conventional method of converting an image-coding format. 
Consequently, it is dif?cult to process the image signal in 
real time. This Will inevitably result in a time delay. Further, 
the image-coding format converting apparatus needs to be 
large and complex. 

[0009] In the image-coding format converting apparatus 
described above, the resolution/frame rate converter 211 
changes the resolution and frame rate of the image signal 
that the MPEG2 image decoder 210 has generated by 
decoding the bit stream of MPEG2 image codes in accor 
dance With the MPEG2 image-decoding scheme. Then, the 
MPEG4 image encoder 212 encodes the image signal thus 
processed by the converter 211, in accordance With the 
MPEG4 image-encoding scheme, and generates an MPEG4 
encoded bit stream. 
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[0010] Therefore, the resolution and frame rate of the 
image signal output from the resolution/frame rate converter 
211 may not be appropriate, making it difficult for the 
MPEG4 image encoder 212 to perform MPEG4 image 
encoding correctly. 

BRIEF SUMMARY OF THE INVENTION 

[0011] The present invention has been made in vieW of the 
above. An object of the invention is to provide an apparatus 
and method for converting signals, in Which at least a 
resolution-converting process is performed on a signal 
encoded in the ?rst format, such as a bit stream of MPEG2 
image codes, thereby generating a second signal, and a third 
signal, such as a bit stream of MPEG2 image codes, is 
generated from the second signal. The third signal thus 
generated preserves the quality of the ?rst signal. The third 
signal can be generated by processing a small amount of 
data. The apparatus can therefore be relatively small and 
simple in structure. 

[0012] An apparatus according to the invention converts a 
?rst encoded image signal to a second encoded image signal. 
The apparatus comprises: signal-decoding means for decod 
ing the ?rst encoded image signal, thereby outputting an 
image signal and a ?rst motion vector used in decoding the 
?rst encoded image signal; signal-converting means for 
converting the image signal to a second image signal; 
motion-vector converting means for converting the ?rst 
motion vector for the second image signal, thereby output 
ting a second motion vector; and signal-encoding means for 
encoding the second image signal into the second encoded 
image signal, by using the second motion vector. 

[0013] An apparatus and a method according to the inven 
tion performs at least resolution conversion on a ?rst signal, 
thereby generating a second signal, and for generating a 
third signal from the second signal. This apparatus com 
prises: parameter-converting means for converting process 
parameters contained in the ?rst signal to all or some of 
parameters that are required to generate the third signal from 
the second signal; and signal-generating means for gener 
ating the third signal from the second signal by using the 
parameters generated by the parameter-converting means. 
The apparatus can therefore achieve the object of the inven 
tion. 

[0014] A method according to this invention converts a 
?rst encoded image signal to a second encoded image signal. 
The method comprises the steps of: decoding the ?rst 
encoded image signal, thereby outputting an image signal 
and a ?rst motion vector used in decoding the ?rst encoded 
image signal; converting the image signal to a second image 
signal; converting the ?rst motion vector for the second 
image signal, thereby outputting a second motion vector; 
and encoding the second image signal into the second 
encoded image signal, by using the second motion vector. 

[0015] A method according to the present invention per 
forms at least resolution conversion on a ?rst signal, thereby 
generating a second signal, and for generating a third signal 
from the second signal. The method comprises the steps of: 
converting process parameters contained in the ?rst signal to 
all or some of parameters that are required to generate the 
third signal from the second signal; and generating the third 
signal from the second signal by using the parameters 
generated in the step of converting the process parameters. 
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[0016] In the apparatus according to the present invention, 
at least resolution conversion is performed on a ?rst signal, 
thereby generating a second signal, and a third signal is 
generated from the second signal. The process parameters 
contained in the ?rst signal are converted to all or some of 
the parameters that are required to generate the third signal. 
Hence, the amount of data that should be processed to 
generate the third signal from the second signal can be 
reduced, Without deteriorating the quality of the third signal. 
This prevents the apparatus from becoming large and com 
plex. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0017] FIG. 1 is a block diagram shoWing a conventional 
apparatus for converting an image-coding format; 

[0018] FIG. 2 is a block diagram illustrating an apparatus 
for converting an image-coding format, Which is the ?rst 
embodiment of the present invention; 

[0019] FIG. 3 is a diagram explaining the correlation 
betWeen the motion vectors an image has before and after its 
resolution is changed; 

[0020] FIG. 4 is a diagram explaining hoW the resolution 
and frame rate of an image signal are converted; 

[0021] FIG. 5 is a diagram explaining hoW pixels are 
added or removed from an image in accordance With an 
image-siZe adjusting ?ag; 

[0022] FIG. 6 is a diagram illustrating the principle of 
converting a motion vector; 

[0023] FIG. 7 is a block diagram shoWing a motion vector 
converter and explaining the operation of the motor vector 
converter; 

[0024] FIG. 8 is a diagram explaining in detail hoW the 
vector converter; 

[0025] FIG. 9 is a diagram illustrating the concept of the 
motion vector conversion that the vector converter performs 
When the inter-macro block has a frame structure and should 
be subjected to frame prediction; 

[0026] FIG. 10 is a diagram depicting the concept of the 
motion vector conversion that the vector converter effects to 
predict a top ?eld; 

[0027] FIG. 11 is a diagram depicting the concept of the 
motion vector conversion that the vector converter effects to 
predict a bottom ?eld; 

[0028] FIG. 12 is a diagram shoWing hoW the positional 
relation betWeen ?elds changes With time; 

[0029] FIG. 13 is a diagram explaining in detail hoW a 
motion-vector adjusting section operates; 

[0030] FIG. 14 is a diagram explaining in detail hoW a 
motion vector corrector operates; 

[0031] FIG. 15 is a block diagram shoWing the second 
embodiment of this invention; and 

[0032] FIG. 16 is a block diagram illustrating the third 
embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0033] Embodiments of the present invention Will be 
described, With reference to the accompanying draWings. 

[0034] FIG. 2 shoWs an apparatus for converting an 
image-coding format, Which is the ?rst embodiment of the 
invention. 

[0035] In the apparatus shoWn in FIG. 2, an input bit 
stream of MPEG2 image codes is supplied to the MPEG2 
image decoder 30. 

[0036] The MPEG2 image decoder 30 decodes the bit 
stream in accordance With the MPEG2 image-decoding 
scheme, thus generating an image signal. The image signal 
(an interlace image signal) is input to the resolution/frame 
rate converter 31. 

[0037] The resolution/frame rate converter 31 converts the 
image signal to an image signal that has a given resolution 
and a given frame rate. The converter 31 adjusts the reso 
lution of the image signal in accordance With an image-siZe 
adjusting ?ag supplied from an external device. Thus, the 
section 31 outputs an image signal having such a resolution 
that the image signal may be converted into an MPEG4 
image signal. The image signal the resolution/frame rate 
converter 211 has generated is supplied to the MPEG4 
image encoder 33. 

[0038] The MPEG4 image encoder 33 encodes the image 
signal supplied from the resolution/frame rate converter 31, 
thereby generating an MPEG4-encoded bit stream. The 
MPEG4-encoded bit stream is output from the image-coding 
format converting apparatus (FIG. 2). 

[0039] This is hoW the apparatus shoWn in FIG. 2 oper 
ates. The image-coding format converting apparatus oper 
ates, utiliZing the fact that the motion vector of an image 
greatly changes in terms magnitude and direction after the 
image is subjected to resolution/frame rate conversion. That 
is, the motion vector of MPEG2 system (hereinafter referred 
to as “MPEG2 motion vector”), Which the MPEG2 image 
decoder 30 uses to decode the input bit stream, is converted 
to a motion vector of MPEG4 system (hereinafter referred to 
as “MPEG4 motion vector”). The MPEG4 motion vector, 
thus acquired, is supplied to the MPEG4 image encoder 33. 
Using the MPEG4 motion vector, the MPEG4 image 
encoder 33 encodes the image signal supplied from the 
resolution/frame rate converter 31. It is therefore unneces 
sary for the encoder 33 to detect motion vectors. 

[0040] More speci?cally, the image-coding format con 
verting apparatus comprises a motion vector converter 32. 
The motion vector converter 32 receives the MPEG2 motion 
vector the MPEG2 image decoder 30 has used to decode the 
input bit stream. The converter 32 converts the MPEG2 
motion vector to an MPEG4 motion vector, Which is sup 
plied to the MPEG4 image encoder 33. The MPEG4 image 
encoder 33 uses the MPEG4 motion vector, thereby encod 
ing the image signal generated by the resolution/frame rate 
converter 31. 

[0041] As described above, the MPEG4 image encoder 33 
need not detect motion vectors in the image-coding format 
converting apparatus according to the present invention. 
This reduces the amount of data the apparatus must process 
and prevents the apparatus from becoming large or complex. 
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Since the apparatus needs only to process a small amount of 
data, the time delay is small enough to achieve real-time 
processing of image data. 

[0042] In the present embodiment, or image-coding for 
mat converting apparatus, not only the motion vector, but 
also parameters such as the image siZe and macro-block 
type, both the MPEG2 decoder 30 uses to decode the input 
bit stream, or the parameters obtained after the resolution 
and frame rate are converted, are applied in the MPEG4 
encoder 33 to generate MPEG4 image codes. The amount of 
data that the MPEG4 image encoder 33 must process is 
thereby decreased. Hence, the encoding efficiency further 
can increase and the process time can reduce. 

[0043] The correlation betWeen the motion vectors an 
image has before and after its resolution is changed Will be 
explained, With reference to FIG. 3. ShoWn in FIG. 3A is a 
frame image before the resolution conversion. ShoWn in 
FIG. 3B is the frame image after the resolution conversion. 
The region dm in each frame image indicates the position 
that the image of an object ob assumes in the frame image 
before the resolution conversion. The image of the object ob 
before the resolution conversion has a motion vector MV 
shoWn in FIG. 3A. The image of the object ob after the 
resolution conversion has a motion vector MV shoWn in 
FIG. 3B. 

[0044] The horiZontal component of the motion vector 
MV the image has after the resolution conversion can be 
obtained from tWo items of data, i.e., the horiZontal com 
ponent of the motion vector MV the image has before the 
resolution conversion, and the rate at Which the resolution of 
the image has been converted in the horiZontal direction. 
The vertical component of the motion vector MV the image 
has after the resolution conversion can be calculated from 
tWo items of data, too, i.e., the vertical component of the 
motion vector MV the image has before the resolution 
conversion, and the rate at Which the resolution of the image 
has been converted in the vertical direction. Namely, the 
motion vector MV after the resolution conversion is corre 
lated With the motion vector MV before the resolution 
conversion are related. Only if this correlation is utiliZed, the 
vector MV after the resolution conversion can be determined 
from the vector MV before the resolution conversion. 

[0045] Thus, in the image-coding format converting appa 
ratus of this invention, the motion vector of a macro-block 
of MPEG2 image codes contained in the input bit stream or 
the parameters such as the macro-block type, are supplied to 
the motion vector converter 32 in order to convert the input 
bit stream of MPEG2 image codes to a bit stream of MPEG4 
image codes. The motion vector converter 32 converts the 
motion vector to an MPEG4 motion vector, or the param 
eters to parameters such as a macro-block type. The term 
“macro-block type” means a code that designates the encod 
ing method for each macro-block. 

[0046] Referring back to FIG. 2, the image-coding format 
converting apparatus of this invention Will be described in 
detail. 

[0047] The MPEG2 image decoder 30 decodes the vari 
able-length MPEG2 image codes of the input bit stream, 
thereby generating an interlace image signal. The interlace 
image signal is supplied to the resolution/frame rate con 
verter 31. 
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[0048] The resolution/frame rate converter 31 comprises a 
resolution/frame converter 34 and a pixel adder/extractor 35. 
The resolution/frame converter 34 performs resolution con 
version and frame-rate conversion. The pixel adder/extractor 
35 adds pixels to the image signal or extract pixels there 
from. 

[0049] The resolution/frame converter 34 converts the 
resolution and frame rate of the interlace image signal 
supplied from the MPEG2 image decoder 30. In the present 
embodiment, the converter 34 reduces the resolution of the 
input signal to half, in both the vertical direction and the 
horiZontal direction. 

[0050] More precisely, the resolution/frame converter 34 
extracts either top ?elds or bottom ?elds from the input 
interlace image signal as is illustrated in FIG. 4, converting 
the image signal to a signal representing a progressive 
image. The resolution of the input image signal is thereby 
decreased in the horiZontal direction, to half the original 
value. Further, the resolution/frame converter 34 converts 
the resolution of the input signal in the vertical direction, to 
half the original value, by using a doWn-sampling ?lter. To 
impart a loW bit rate to the image signal, the resolution/ 
frame converter 34 extracts an I picture (intra-image coded 
picture) and a P picture (forWard prediction coded picture) 
from the image signal, leaving the B pictures (bi-direction 
prediction coded pictures). That is, the converter 34 com 
presses the image signal in the direction of time (thus, 
loWering the frame rate). As shoWn in FIG. 4, the input 
interlace image is composed of top ?elds and bottom ?elds. 
Of these ?elds, only the top ?elds are extracted, forming a 
progressive image. The resolution of the image therefore 
decreases to half in the vertical direction. The progressive 
image constituted by top ?elds only is subjected to doWn 
sampling, thereby extracting only the I picture and the P 
picture. The frame rate is thereby reduced. The doWn 
sampling may be carried out after the reduction of the frame 
rate. That is, the resolution/frame converter 34 changes the 
resolution and frame rate of the input MPEG2 image signal 
composed of I, B, B, P, B, B, P, . . . pictures, thereby 
converting the input image signal to an image signal com 
posed of I, P, P, P, P, . . . top ?elds only. The output of the 
resolution/frame converter 34 is supplied to the pixel adder/ 
extractor 35. 

[0051] The pixel adder/extractor 35 processes the image 
signal subjected to the resolution/frame rate conversion, so 
that the MPEG4 image encoder 33 may encode the image 
signal to a bit stream of MPEG4 image codes. To be more 
speci?c, the pixel adder/extractor 35 changes the input 
image data to one consisting of pixels that are arranged in 
roWs and columns, either being a multiple of 16. To generate 
such image data, the pixel adder/extractor 35 adds pixels to, 
or extract pixels from, the input image signal, in accordance 
With an image-siZe adjusting ?ag supplied from the external 
device. The image-siZe adjusting ?ag is supplied from the 
external device to the resolution/frame rate converter 31. In 
the converter 31, the ?ag is input to the pixel adder/extractor 
35. The ?ag causes the pixel adder/extractor 35 to add pixels 
to, or extract pixels from, the input image signal, if the pixels 
constituting the image signal are arranged in roWs and 
columns, either not being a multiple of 16. Hence, if the 
image-siZe adjusting ?ag designates addition of pixels or 
extraction of pixels, the pixel adder/extractor 35 adds pixels 
to, or extracts pixels from, the image signal, changing the 
















